Bone and cartilage formation in an experimental model of distraction osteogenesis.
(a) To develop a reliable and reproducible system for distraction osteogenesis in the rat to establish a model for future investigations of bone repair and regeneration. (b) To describe and characterize the histological events in distraction osteogenesis in the rat and to determine whether cartilage development is a normal component of the process. Species-specific, longitudinal time study. Twenty rats underwent production of a middiaphyseal femoral osteotomy and application of a monolateral external fixator specifically designed for distraction. Animals were divided into five groups based on the time and extent of lengthening. During distraction, gap tissue showed collagen bundles and fibroblasts that were oriented longitudinally to the direction of the distraction force. Woven bone appeared to be laid down on these collagen scaffolds, and the newly formed vascular sinuses appeared to be the sites from which bone formation was initiated within the distraction gap. All groups undergoing active distraction showed intramembranous ossification in the distraction gap and endochondral ossification peripherally. However, when distraction was discontinued, endochondral ossification was observed in the gap. Distraction produces an environment in the distraction gap that suppresses the formation of cartilage. The formation of cartilage by injured periosteum, however, is obligatory and does not appear to be influenced by distraction. Bone formation within the distraction gap occurs where angiogenesis develops.